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= (57) Abstract: A method of improving the efficiency of transferring a gene into plant cells whei^by gene transfer can be conveniently 

= carried out without damaging the tissues at a higher efficiency than by the conventional Agrobacterium gene transfer method In 

S this method, plant cells or plant tissues are centrifuged to thereby improve the transfer of the gene into the plant cells mediated by a 

^ bacterium belonging to the genus Agrobacterium, 
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1 

lziismLX:^t <mtii^<Oib<mi^X^^ CPotrykus et al. 1 998 (33) ) 

) o ■T'Srt)*.. mmBmzmT^i^xi^tjii^mmmt^&^iSifjK z:<-^<Ds,m(o 

^mmizm^:^tt)<x^^wm(Dmmit. m^xit-mzm^^Hxi^^o Ltz 
;b<oT. z(o^^tjimmMt:m^-t^:i.tt/ix^^tSL^^m<ommfi^m<m'^Jti 

mizmi^^i^^o>mf^ti:ii^mizir:h%(D<D. ^nttd:^mmizT<fo/«p^i) 
'^j^<omm)^^mmts-\±. ^w^momzmmu^momm^niK mm^m: 
m^'&'^m-t^ti^omwxitmm^mLxi^^o ^nti^^m^mmzimL 
xit. mm. ^mizmcmmmm^no*'^'tMJimzmiii^mm^m't:itti:< 

T<fO/<^7-*)'^-U(Dm^*^nt>M (Rogers et al. 1 988 (##:Jci^ (34) ) . Vi 
sser 1991(##S:ilt(38)), Mc(k>rinick 1991 (##:ltSK(29)) . Lindsey et al. 19 
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2 

tcmmm^i&B=Fm(Dmmm^t:Pimiz-r^mmtj:^!iim%m^^^^o ch^-^ 
<omi^m.m^<ommmizmir:s>m^mtLxit. /<—r-r ^;i/:tf>(Bidney et a 

10 I . . 1 992 (.mm-XM (5) ) ) *5 J: Um'^^ (Tr i ck et a I . , 1 997 (37) ) ) 

I.. i985(#%S:ffiR(i7)))^^M*i±fc4.<Dfcig^^. ff^^i:#x.:;5fc«-5<^ai 

o^«7v'V'^M.mmmt:ifLxnt>^^mmmm^(omm^m7<<oi^m^ioi±:^ 
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3 

matt. T^p/<^T'J't7AS«iS<D±^35:2@f^(D^^^— =>XT-A-e&^ 

15 virB Agrobacteriutn tumefaciens kZQIlZ^-^^^T i II^^XS KpTiBo542(D 

virC Agrobacteriuro tumefaciens A281 |::^^tt€) T I KpTiBo542<D 

virG Agrobacteriura tumefaciens A281|C^^^t^T i ^yT^s. KpTiBo542(D 
20 't7^;UU>X^i^ctJ<Z>virGii^^ 

BL T^P/<^?7=-'J't7ASJil®(Z)T-DN ACDifeTf?— IB^J 
BR Tyn/^^7='U't7AJS5aia«)T-DN A(Z)^7H— ^— BB5IJ 
TC ^ H ^if-r -^7 U lymm±Mi^=F 

25 IG -< V hP>GU Sjte^ 

HPT / \ -< -i?" P -7 VjStftttii^^ 

H ^J^l^mH i n d ill 
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Ampr T > e U 
BAR barjlis-7- 

Tnos y >^J5fe^mm<K^a)^-5^— -Si — 

P35S CaMV 35S 3fD^~^ — 

COS. cos ^A^^T— i?<DCQSaJfi[ 

ORr. orl CorEI <D^tmi§s&jfS 

NPT. NPT 1 1 ^StatStata?- 

vir T^a/^^i^ij«t7AJljiimfl>Ti:f^;:?.5 Ka>ikvir^Jt 

S Vir ^^Jl^T^P/^^7=-U':7AJSSBMa>Ti:^^XS KpTIBo542<0±vlr^ 
s vir* Ti^f^XS KpTiBo542(Dvir^J|lt<D— ^^-^feSfJT- 

0G~25:^G. Sf^L<tt50 0G~2 O^G. $ t>(Z»^ L < f* 1 O O O G 
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5 

OOG-aO^G. !t#fC(i1 0 0OG~1 5 00 00G-^1#rBl'-2B#FBl^Jg<Z> 

±JiUNa®7'i^P/<^-f-U (Agrobacterium tumefaclens) 3&«^<(Z>5RT-II 
*|i|^l::*g^^ffi^ (crown gall disease) ^^\^^^Z.-t Z tlf^ < t^k>^h>HX 

fey. i97o^fticfi, Ti wmm^i:im^-t^zt. ^h>izT\ -^^jt. 
y tii^H'Sfcifejzf* T-DNA <r>-mmz-n^ir^if>>—^—WMt^&>^x-^^o *^(riT 

20 ^P/^^T-y ^M^WMMXtbh Agrobacterium rhizogenes Ri KiCcfc 

T-DNA ±icmM(Dji{E^^^A-r'S) <t ccDot^E^ =b*t!^yv aicm^s.^^'S c 

25 ^^^WJ&ite^X^^^-ettZ^^X 5 K±<Z> T-DNA ±(Ziife^^*tA-r CI i: tt 
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6 

■r-r XT— AMa>®^ (disarmed strains) LBA4404(Hoekeina et al., 1 

983(#%XiR(12))), C58C1 (pGV3850) (Zarabryski et al., 1 983 (##S:SK (40) ) 
), GV3TI11SE(Fraley et al.. 1985(##S:M(9))) ^i:,!f*<f^^$;Kfc (El3) „ 

5 K(D T-DNA &^iMtmm<Dmm=F^m-r:§,T-i}m^7<fn/<^^ij^j^iz 

^«7^*J^A(D'f ^ XT— Amil y'y:^^ K<DT-DNAMigg43f-, =^3^^/^ (t 
ri parental mating) (Dittaetal., 1980(##:StiR(8))) ^^LTffil^M^TlIC 
10 J:y^A-rS:&^T?fey. ^rM^<P^—mtmtH^CFra\eyeta\.. 1985(# 
#S:i^(9)): Fraley et al.. 1 983 (1 0) ) ; ZambryskI et al.. 1983(# 

%S:M(40)), i^giBS 59-140885 # (EP116718) )o Oli, /^-^'J— ^-J? 

^— (binary vector) ^tJ:it^^=t<D-^ (H3) ^ T-DNA <D<iiJ'^a>ia5!*.jX 

15 {i^i:l^<i:L^•5^^(Hoekema et al. . 1983) (ca-5l^r L^-g)o v\r v 
IrA, virB^ virO^ virD. vi rE vi rG 3bt#^E (ffii^/W:^-^^^^ y n 
*m (X>^:;f^^X*feSC^4±^fT (1989) ) ) . v\rmi$ttltZ<Oy/\rA, virB. 
virO, virD. vIrE vIrG (D^T $^t;^,<D^t>^o LfcA^oTs /^'T^^'J — 
^<7^—lt. T-DNA □/"C'J^^ij ':7A<»:;»cMaa>M:^r^SRr#feJ5:/h*^i:3f 

20 Kfwiai»faA//£^,(DT?fey. c:;K^^-rX7'— AMTi K^*-r 

O^tt^-^^^o J<^-)-^)—^<7^—\Zlt. pBIN19(Bevan. 1 984 (4) ) ) . 
pB 1 121 (Jefferson, 1987(##XiR(19))), pGA482(An et al. , 1 988 (2 
25 )). !|^I8BS 60-70080 # (EP120516) )JS:if;5<fey. Z:h,t>^* t < (Di&ffc 
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7 

T<fO/<<7'r*J^M.A2B-i (Watson t a I . . 1 975 (39) ) ) It. SS^Mtt 

(super-virulent) ©Mi^-cfey, ^(Da^ffiH(d:i£ < . mm^^fSim'tmcom 

l^<i:y^t^(Hood et al..1987(#^:S:iR(13)); Komarl. 1989(##S:i^(21)))o 
HCO^mt. A281 Ti^^-r-S Ti K<DpTiBo542(Zj;^^<D-efe'S(Hoocl e 

5 t al., 1984(##:^ij^(16)) ; Jin et al., 1 987 (#^^il^ (20) ) ; Komari et al., 
1986(##:S:SR(24)))o 
pTiBo542 ^ffllNT. 2 0(7)^LL^i^XT•A*<^^^;f^Tt^^o ■- 

0(*pTiBo542<D7^-l'X7— AM<DTi K^W^-SMI^ EHA101 (Hood et 

al.. 1986)feJ:tJfEHA105(Hood et al. . 1993) ^fflt^fc^,(0■efe y . C;h.^^± 

^-^ij->/<>7^_ ('super-binary' vector) (Hiei etal., 1994(##S:iK(11) 
); Ishida et al.. 1 996 (##^ij( (1 8) ) ; Komari et al., 1 999 (#^:^i^ (26) ) ^ 
W094/00977#. W095/06722 ■^) i/X-r A-e&«5 (^4) o CKDi/X-r Af*. vir 
15 (virA, virB. virC. virD. virES.t^vir6 (JslT. CtL?) ^-^H^^L Tvir 

ic vir ^)^IIigt(7)a*>. '>^f< 0(D vir iT>tlll|g^SIHfi*If::5?^t^ 
20 f= virMJgg<DSf>Sr (c:(Z>d*>^*L<(*'>^i:<i:4,virBXI*virG^#t?irJT-. 

* t> (Cif * L < f* V i rS Rl/J v i rG ^#t?Bf )t-) $3m^J^^f£ (Komar i . 1 990a (# 
#2tM(22)))X~/<--/<-r:^U-^^7^-*fflt^S^■em^i:^o 'Srjfe. X— z^- 

25 flJffl-e#^(Komari et al., 1 996 (##:*iR (25) ) ) o Z<D^—/^—/U-)-')—^ 

±a^<Da'«?<0^^^— *>X-rA<i:Jt^r. ^ < omWMr^tP- 
^^:I^L^^^S^^^!l^^^»fc't>■rc<!:;{>^B.Se>7b^«i:^Co-Ct^'S(Hiei tal.. 1994 
(#%S:M(11)) ; Ishida tal.. 1 996 (#%:ft:M (1 8) ) ; Komari. 1990b(##:^ 
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m(23)); LI etal., 1996(##XllR(27)) ; Saito tal.. 1 992 (35) ) 

IZ^MtSM'^l'^tl^^ Agrobacterium tinnefaciens (^X.{^-ti^(^ Agrobacter ium 
5 tumef ac i ens LBA4404 (Hoekema et a I . . 1 983 (1 2) ) ) ^ J: EHA1 01 (Ho 

odetal.. 1986(##:S:SR(15))) L < fflt^^ CI ^ A<-e^i>o 

:i^mm<Di5mz^Jnit^ T<fo/<^^'joJ>^mmmizmi-:hmwM (vir) m 

15 ^gp$^yaiLfrfc55:3^^X5 KO)-$|J«!: LTT^p/n'^t^ 'J 't7Alc^A-r^'a: 
^fc^ K$ Agrobacterium tumefaciens ^(DT'j7'P/<'i7-T "J 't7 AM*ffl 
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9 

mmzmx l j: a tir^m^=Fit. ^^(o^^mt i^^fcs*a<i(ci* t-dna <o:&. 

25 7'^P/<^^U':7Afe<fctX-€-(0^'5?^— fCf*. LBA4404 (pBI121) (pBI121 f* 

5|cS^P— >^*y'j7l±<*:y mSRv (J fferson RA 1 987 (##:StiJt (1 9) ) ) . LBA4404 

(pl6121Hm) (Hi i. Y. tal., 1994(#%Xilt(11)) . LBA4404(pT0K233) (Hiei 
etal.. 1994 ) fc cfet^ LBA4404(pSB133) (02) ^ffiL^fco 



wo 02/12520 PCT/JPOO/05213 

1 O 

JS:*5. pSB133(0^||||tt, lslT(D<fca(-fTofco p6A4a2(An G et al., 1985(# 

(3) ) ) ^mmmm sa i i -^mit Lr#t= e. 2 kb (z> d n a ®f i^-^s psbi 1 cko 

mari etal.. 1996(#%S:i^(25)) ^ Sal I t?M^b Lr#^>;tX'S 5. 1 kbpODNA 

5 Rk Bglll T-mUrS-e kb(DDNABf>^r$^fco COD N A©f>i-^sp«|.^bi!!l 
MLs BglM — (TaKaRattia)^liALT3^^X5 KpSB27 ^ttfco -<D p 

SB27 ^f^MBM Hindi 1 1 -^j^-fbL. plG221 (Ohta S et al. . 1 990 (32) 
)^Hind \l\ -^mit■t^C.t-^m'^^^3.^ kb<0 35S :^P=E— ^— 3tlJf^> h 
P GUS ite^ ^^trBf>^^if A LT pSB33 i^mtzo PSB33 LE392 

10 t*(C#ALt=^^ Tr I parental mating gfe (D I tta 6 et al.. 1980(##:S:i)t(8)) 
. f^cfcy. pSBKKomari et al.. 1996 (25) ) ) ^T^Py^-i? U '^7 

A LBA4404 **{Z^A Ltzo pSB133 fiT^P/^-i? U -t? A^T? pSBI t pSB33 <©Fb^ 

<offi mmw^^i=. J: y # t) ;txfco pb n 21 © T-DNA nwz it. jt% «j 

fe^^ (nos) <D7fP=E— (Cj:y$IJ^$;a'5*:»-7-ri^>ittt3t{E^^ (nptll) . 
15 ±P 'J:7^'7— ^■9^-r^7't7-f ;UX (GaMV) (D 35S ^P^— ^— (Ccfc y ^J^^^X-S G 
USitfeT-^W-r-So plG121HmStKpT0K233a)T-DNAMJ*f3l*, nos ^^'P^— ^ 
— J^<fe y«lJ!83l$tt'6 npti I iSe^. 35S :^P^— ^— JZJ: y hpt jgfe 

35S :::''p^— ^— lcf7(D:*j^^— Ifitfed^-cD'T > hP>}b^*:^^■r'g) Gusa 

e^-^^^-r-So ^fcs pSB133fl> T-DNA ^JgglZli. nos ^^P^—^— (Zj^ y $IJ^$ 
20 4x§ nptl I Jte-?-. CaMV CD 35S "Z^P^— ^— IC«IJ1ilil$;fxt-7.(Z)* ^ ^— ifjt^ 
^fl> •<> h P ^ GUS iife-?- ^^"T S (S 2 ) o 33. pSBI 33 RtX pT0K2 

33 /W^-f -^y— — (Komari. T. etal.. 199 

9(##S:iR(26)))-efc€>o 

(2) #ll£D'iii9fe<l:i;ii^ 

14 B ia)5fe^a-?^<z)ll^l^*L. 700/ox^y— ;u-eiS#. ^v-f— > 20 ^-^tr 1 
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1 1 

(3) miomm 

m=bL< itrnm^Mibm^mi^x. 76og~i5o. ooog <Dmibmm^n-ot::oMit>isk 
5 (4) mmi5<i:u^^^m 

mmW^OmmtSJ:X^^^n^m<0y5mit. Hiei et al. (1994) 

)) IZ^-ofco -tUi^fo. il'OM^. ^a.-33^p«ggpcDM«7k^l^#> T^O/^ 

>7 7^ 'J -t? AcDM^jiS^jD^. 5-30 t!>rBi7K;u5^ »v ^ X s ^-y— J: y L fee 

/<^T-UT^5S?SOiSlSf*. ABJgife (Chilton. M-D et al.. 1974(## 
10 S:®5(6))) ±-e3~1 O BiSiJ§§lLf=7'^P/<^xU •:7A(Z)=i P— — ^ 
a#S:-e*^#<!: y . '(^jEAAtSite (AA±m^^i^m> AATS^MS 
t;AAe^5>^ (Toriyama K. et al.. 1 985 (#%:^^ (36) ) . MS^ 
mi&m (Murashlge. T et al.. 1962(##S:aR (30)) . 1.0 g/l ^ifS 
100 /i MT42 hi/U >=f>. 0. 2 M i/3SBI. 0. 2 M X) 

15 1^ p^-r c: i: rc J: y ff o f=o $^5 ^PBim;a"eiig Lt=m. #^#j§«ffl<7)ts 

ilfefCgJ^Lfco *#^§lffl(DJ§ife<!: Lr(*. 2N6-AS ^ife(Hlei et al. 1994(# 

(11))) (OH^igli^ R2 ^ife (Oh i ra et a 1 . 1 973 (##:S:SR (31) ) ) (DMJifel:: 
^MLTffl^^fco fct£L. (KNO3. KH2PO4. CaCl22HA MgS047H20) 

|::otNTI*1/2CD;m^T*iSi&lc^^J)DLtco ^fiSs ^aM^^l*lxlO« -ixio^ 
20 cfu/ml fClS^Lfco ^^JS^fiS-IS HP^trlV — $P(Z>5|5iilBElCOL>-C X-Glu 
c^iBSf ^ZirlZcfc-SeUS^m^lSSLfc (Hiei etal.1994) (#%:S:iR(11 
)) o f'tC^^^.s ^#^««ftaiS^. 3mm^0.1% Triton X-100 ^#t? 0. 
1 M U >^1^®jS(pH6.8) (Z;15»L. 3 T'C-e 1 ^FallieLfzo U >M 
^^Jj^TfT-J^P/^-i^i^y •t'-^^ltSfeLfi^. 1.0 mM 5-:^^P^-4- 

25 .57pp-3_^> Ky;u-iS -D--i^;u^p>^(x-giuc)fe<fcuC2o% y 

(5) )^9$g^$ffiga(^M^ 
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1 2 

■izy^^^iy-U^-^^^ 2oomg/i /ip^-^-ri^^^fcfiio-aorag/i /w-i^p-^r 

1 ;:feSfeJgiferc^*| ao^CBJ^fqiT-e 1 ~2 jIPbUS* Lf=o 1 
MtfeJ§ife(Cfi. Hiei et al. (1994) ICcfe^ 2N6K JgifeJC 30g/l 

(DD-V;^eh--;^$^*^Lfc^ife$fflt^fc (KJ^Hfe) » Hiei et al. (199 

4) (##:S:SR(11))f::«fe'S2N6J§ife (N6 (DiRlliJS*? cfclX 5 >IS (Chu C. 

C. 1978 (##S:iK(7))) . 1 g/l :^-*f5.ym. 2 mg/l 2, 4-D) 
(0 (NH4) 2SO4 ^ 232 mg/ 1 i: L AA Jgife (Tor i yama et a I . . 1 985 (##^®{ (36) ) ) <0 

V 

1 ^St6J**fe-t IZJI^^ * *Lfc * 250mg/ l-b^:?|-^^i^A*5j;t; 250nig/ 

I 200mg/l /^P^^-f ->>^, L < (*80nig/l /N-r-if P-7 

i/>^#tr 2 ;:^ilfii:^ife±lc^ffi 30°CB^^#T7? i -2 miOJS^^fro 
fco 2 2^®tfe^4fef:;f*, Hiei et al. (1994) (##S:iR(11)) IC J: -5 N6-7 Jglfe 
0 (NH4) 2SO4 ^ 232 mg/ 1 <!: L AA JgJfe (Tor i yama et a I . . 1 985 (##:ft:g^ (36) ) ) 

<Di;j>jfc<fct;2 5J^s4Sig*fefctt, m^mitmz 8g/\ TiSo-yk^mmLtzo m 

(6) mmmmi!i^<omi^it 

?^^E(7)IEM§P^A^t>#^);KfcMiS^lfyW14(D*;bx^. 250mg/i :*j;u/<-i/ 
'J>d3<fct;250mg/I -kZPyt^^^i^Jx^-^^. 100mg/l /^P^^-T S/>*t=f*50iiig 
/I /W^^P-e-f i^>$-^M^'(k^4|feN6S3%ife(Hiei et al. 1994 (#%:XffiR( 
ID) ) JilZgJ^Lfco 

(7) m^^itmmzfsif^Qusmmcomm: 

<b*tJK3<D||>t^> ±sH(Z)J:af::X-Gluc^iffl3a-r'Sc:i:(zd;y. 6US^3K^ill« 
Lfi (Hiei et a1.1994 (#%3tiit(11)) ) » UH-itmrnt 500 i^<D Hyponex 7^ 
Jtjg't'Jc^ffiL. 25'X5gB^<i^Tt?ife^2 3i^mfflL/i:m. iS^rttOTH^y h^^filL 



wo 02/12520 PCT/JPOO/05213 

1 3 

(8) i^m 

(omit>mmf}iM:'^m^f-^^s ^oKG 7b^t> iookg ommo^mmx-mm'^omxi^m 

t<V^ISb ^itltz m 4. 5) „ ^f=. 3 i/ 1 * 'J i: ^ <0%(D^nmmX<0 GUS <D-aatt|g 

10 ^6 <ommt'^h>mMMMii>m^m 25okg (d 60 i^mmxit. ^ <D^^mw 

xil«A<5tli^;K>GUS^3K=fc^^-e^i«)^>;afro i/t :b 'J lcot^T^, 

15 ~200KG i:#^?,;K.i5iS:&^cDm<li4^#lt-r'5i:a«^^3^'Mfc<fct/:*:M 

;gjijiii>#^^fflt-'i>JiB'f::(*.20KG, 40KG fumtmrntm^ h>ti^o ^ izm. 9, 

10. 11 <DSg^;&Ne), JI^S^gltg**^^tN.!:*;tX'5X-/W<-f:^U-/<>7^- 
t:^-t^ LBA4404(pSB133)(D^35:t>-r,®^(7>/W-^U—'<^^— -efc^ LBA4404 

(piGi2iHm) r'4,.20KG-6o ^^mibBmiz^ y 
(ii) m't>mmt^^i$mmm(o^u 

-e^u GUS Lfco#^#i^^^FBiA< 9 a iz-oi^xiimomrnxmi^ 

25 (10ppin/W<^P'7^i/>. 200ppm/^P^-7^i/»-eiS#LTt^^A^9.13 

#CDE-er*,3.6 H<D^#E^:lfce^LTll^Jiii^t^*;^X(7)ttlIK«^^gL^^®lRl(Cfe 
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1 4 

m^.±uiz^ i-jwm Ltz 6US ^momnmrnwrn 4. 5) ^^Jti^^vmit urn 
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